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(57) Abstract 

5,lUDihydrodibenz[b,e][l,4]oxazepine derivatives such as 

(RH + )-5, ! ! -dihydro-5-[ 1 ^4Hncthoxyphcnethyi>2-pyrrolidinyImethyl]dibcn^ or 
(R)^+).5jl^ihydVo-5-nK4-fluorophene^^ stereoisomers or them, pharmacologically 

acceptable salts of them and hydrates thereof; and drug compositions containing them. These compounds exhibit an excellent activity of 
improving the motor function of the digestive tract without any adverse effect 



(5 7) mm 

(R) - (+) -5, 1 1 -5>fc Kd-5- CI - (4 -/ h + ->7xtf;l/) 

(b, e) CI. 4) **1Hffc:><f> (R) 
- (+) -5, 1 l-i^h Kd-S- CI — «-7;^n7iW) - 2- 
t'D <; v^— ;M^AO Cb, e] CI, 4) **1f-fcf fc":' 5 , , 

1 l-^kKD^'/Cb, e) CI. '4) 3f**-tft">BI*«:. ; 
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5. l l->'tFo^>>/(b, e) Cl. 4) **W¥>m&ftB.Vm 

&&1£Ji§^g*<D J: 9 #8§£&©teJ£!Xli¥lft&etcWffitt 5 , l l - : J t Kn 
V<>2/ Cb. e) Cl. 4) **1htfe>»#f*. *©3ii*llt£#. ^S^tfJ 

Witt, 3-o -y/*#frf5 0 4 0 4 3 5 9 A 1 ^Ctt. 5 , 1 1-ytKD i? 
*<>V (b, e) Cl. 4] ^T-tfh*>^^MJ&WlcitL-CS^tt*Wr^ 

(Quinn, P. £) . Brit. J. Pharmacol 1994. 112(Suppl. ), Abst 573P 
Ux£(Wallis R.M.£) * Brit. J. Pharmacol 1994. 112(Suppl. ). Abst 574P 

tctis ±.%zmmft<D— m-e&z <s) — s — c i — u-y ^^7i-^) x. 

t'D'Jy>-2-'f;l'/f;l') -5,1 1 - i? t Ko ifOV Cb. e] 
Cl, 4) ^T-t?fc°> ^U^^Sf^*^«l©^^W-r5C<i:^ig^LTC>5o 

So w©J:-7<£!5IA0WlwJd:, ffia 'J >SL «T«, it?£Ig. 8EK& teflflJft 
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&&&mmfcmiZ?r%}'C$>Zi:n&Ztl~t:^Z [Am. J. Gastroenterol.. 80. 
317(1985). Gut. 28. 1609 (1987), J. Clin. Psychiatry.. 48. 388 (1987), 
Pharmacol. Ther.. 60. 121 (1993)] o LfrLtefrb. ijJU-y^^^^^min. 

£5£j£-f skm-**:,, bp^, *3fcWtt. ria-^^: c i - n rasns 5 , 1 
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[I] 

est*. r 1 jslUR* i±i^— x^^oTtK^^. ^of>^ >tv£. 

-O (CH,) 0 0-S(nlil, 2XJ4 3) £3cU R« «**JSTOttt Kn 
+->S*It, R* RtfR 5 liP-Xli^XoTTjc^^XUt Ku#-*>**« 

±I2-HIB5£ CI] KfctfSR 1 . R 2 ©^Dy"ylfiUtli, 7y^-f, 

*>&^©£t3t$S: l~5©{ft&T/U3 + ->&. -0 (CH,)n O-S^rbTJi. 
y-f Is -/Dei/V"^** 

r;U3+ ^S<t UTfi. 1 — 3 <Z>f&&T/U=J4- U 

*S8BJJ-Cli. -H&iC CI) Kl*?l*C* R 3 , R« XtfR 8 *<7K^iH^C&S<D 

xti«ttT/i>3*->jfr&s-ra<, r' £r 2 #imrc*XOT£tt'&tti'®ft<# 
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j£.T'3i£tiZ CR) - ( + ) - 5 , 1 l -y'tKa-5- C 1 - ( 4 - J h*-> 
7it«f /l/) - 2 -tin fvW if<>V (b. e) CI, 4 ] 



X, (R) - (+) -5. I l-^tKD-5- (1- (4-7WD7x* 
f-/W - 2- fD U 5>— /M *-A0 5^<>*/ Cb, e ) ( 1 . 4 ) fc? 

<fc7K^i£. im&. U >gfc£3s<Z>&&£ -*>ftIMlL ?LS*£, 77;l« 

-?b>f>gfcg % U>=fSrt£. SSfilig, i'^S&E, 7X'>°5 
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<k£^ tin ^«e^s©#«t. -hia~«S5$ cnn TS^ns^oy 

&JflT£So HiJiaiSS^bTli. TKiitfk^MJ^A. 7K*Yk*U«>A. Uf->2* 
1t&® (III) &tfi£&©i£fflMli, -fk^ CIU oi&mRlzttLX. Zte' 
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M2ZRfcC>WMizmi^ti<t&y) til] (±£*a<Z>3ji£ [J. Med. Chem. . 7, 
609 (1964)] (I«tOSS!itT'#^o 

-LiS-AS:**; CIll) -CS$n-5^Dy>fttlt £*D©;S*fc (EPO 
4 0 4 3 5 9 A I ^) C*£l;T©irc£<5o 

(EPO4 04359A 1 Tetrahedron, 37, 2173 (1981)) 0 

jvm. istt^K mnm. »3tt*k am. ^uy-rm, mmL ml &.xm. m 
m-x.i±immm<D&m-e. mo3utft&nx&M--rzz.ti)<x£Zo *&*j}xu. 

1 0 0 0mg£-llsK< mK.&VX8&+tU* J:C>o 

ft*m*om%&&7Lm m t> , j^tkk^;**!* t>e>xam > 0 

(H*fi#J 1 ) 

6 0 %7kM4ti- h'J^A (5 2 Omg, 13 mmo 1 ) -r^TSfcfr 
Lrt:'t*L *J*+A,7>iV** s s\i (5 5ml ) *C»»U 5. 1 l-^tKo^ 
>*/ (b, e) CI. 4) t°> (2. 0 g. 1 0 mm o 1 ) £Jox.. m 

m&mnr. mt4 o#r B im#L*io (s> - (+) -3-?oo 

-1- (4-^h + ->7x^f^) tX<Jy> ( (a) D" = +l 0. I s (c 
= 1. 2, ) (3. I g> I 2 mmo 1 ) ay*J./ f;^^+-> K 
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(1 0 ml ) m&ZffiTLTnUX'l 4B#P^. 4 0 °CT' 6 8f rnmwvtz 0 scr^ 

Kttu ft»xf;^+txi : 2) ■ ofi^sa-e»ttj brsa*«E9* 

U (R) - (+) -5, 1 1 -5>k Kd-5- (1 - (4-/ F+->7i^f 
)U) - 2 -fo'J i?— jVjt *jU) -JO / (b, e) CI. 4) **"*f-trt°> 

( 2 . 9 g . 70%) zmn&Mkmt l« 0 

(a) D"+3 5. 4° (c= 1. K E t OH) 
IR (film) p.., cm-' : 1610, 1515, 1490. 1465. 1350, 1300 
FAB/Mas s : 415 [M+HJ- 

NMR(CDCU) 6 : 1.57- 1.87(4H. m). 2. 20-2. 30( 1H. m). 2. 47-2.58UH. m) . 
2.73-2.79 (3H, m). 2. 99-3. 10( 1H, m), 3. 19-3. 22(1H. m), 3.35(1H. dd, J= 
9.4. 13.0Hz). 3.8K3H. s), 4. 10(1H. dd, J=3.6, 13.0H2). 5.2K1H. d. J= 
11.7Hz), 5.33UH. d, J=11.7Hz), 6. 72-6. 85(3H, m). 6. 86(2H. d. J=8.7Hz), 
6.92-7.20C3H, m), 7. 14(2H. d, J=8. 7Hz), 7. 20-7. 35(2H. m) 

TvmMr (C,7H, 8 N,O t ) 
Wk®. (%) : C. 78.23; H, 7.29; N, 6.75 

mmm (.%) c, 78. 13; h, 7.59; n, 6.57 
mmm 2 ) 

(R) - (+) -5, 11 Ko-5- [1 - (4-> h^>7x**->>U) 

-2-t'DiJ-^Wf/l/) VOV Cb, e) (1.4) ^^if-tf t° > 
(2. 9g, 7. Ommo 1 ) (Diffun/ 9> (2 0ml ) jgftfCfifD%<bfc 

®*n>7uu/ ?>ti?^*)v^-T)\s(Dm&fem>^t>M%i&\s. (r) - (+) 

-5.11 -itt KD- 5 - CI- (4 h + y7i*f;l/) — 2 — t°D U i> 
i*y*;U] ^'O'/ Cb. e) CI. 4 ) **i>-fef t°>igI6g < 2 . 9g, 
9 3 *0 7 U XA„ B B £ LX&tz 0 

HL$. : 1 7 3 - 1 7 5 °C 
Ca) D* 5 +2. 5° (c= 1 . 0. E t OH) 
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IR (nujol) v mmi cm"': 2390, 1510. 1490. 1465. 1255 
FAB/Ma s s : 415 [M+H] + 

NMR(CDCh) 5:1.85- 2.40(4H, m). 2. 68-3. 68(5H, m). 3.80(3H, s), 3. 
84-4. 02C1H. m). 4.260H. dd. J=13. 9. 8.3Hz), 4.68(1H. dd. J=13.9. 4.8Hz), 
5. 17(1H. d. J=12.3Hz). 5.30(1H, d. J=12.3Hz). 6.76-6.95 (5H, m). 6.97-7. 
20(5H. in). 7. 20-7. 40(2H. m), 12. 65-12. 95(1H. br) 

itmftVx (C,7H,oN,0» • HC 1 • 0. 1H,0) 
WMt <%) : C. 71.62; H. 6.95; N. 6.19 

mmm (%) •. c, 71.45; h. 6. 95 ; n, 6.39 

« 

mum 3 ) 

6 0%*M^h'J^A (4 0 flmg, 9. 9 mmo 1 ) ttfas.— r/UTife 
ftLtzik, i?jt*Jl>x;U*Jri' K (4 0ml ) CSSU 5, 1 1-vfcKov? 
(b. e] CI. 4} 7t**H£\£> (1 - 5 g. 7 . 6 mmo 1 ) £lin>L> 

mm&m%.T. ^&X'i^mmwLti 0 zommc cs) - <+) -3-^dd 

-1- (4 -?ji<*b7 tf^us^ ( Ca) D 25 =+9. 5° (c = 

1. 0. ) <2. 2g. 9. lmmo 1) 0^^f^X;^*->K 

(i omi ) mm^mrLxm&'a Br$mwLtz 0 Ki£ra*#*«H;:ffiAu 

(1:2) ^ig^aE-d§{tlUT^^£E@*L, (R) - (+) 
-5, 1 l-->'fc Kd-5- CI - (4-7/l/tD7xW) -2 -foU : J 
-frt+AA VO*/ Cb, eD CI. 4) (1. 4g. 4 4%) 

(a) D l5 +3 9. 5° (c=l. O.EtOH) 

I R (film) »/... cm" 1 : 1600. 1510. 1490. 1460, 1300, 1265. 1220 

FAB/Ma s s : 403 [M+H] + 

NMRttDCU) 5 : 1.55- 1.94(4H, n). 2. 15-2. 3K1H. m), 2. 45-2. 53(lH, m), 
2.67-2.90(3H. m). 2. 95-3. 12( 1H, m). 3. 12-3. 26( 1H. m), 3.36(1H. dd, J=9.3. 
13.0Hz), 4.06(1H. dd. J=3. 6. 13.0Hz). 5.2KIH. d. J=11.8Hz). 5.32(1H. d. 



8 



WO 97/33885 



PCT/JP97/00754 



J=l 1.8Hz), 6. 70-6.88 (3H. ■). 6. 90-7. 20(7H. m). 7. 20-7. 37(2H. m) 7tm 

ftffi (C2bH 2 7FN 2 0) 

Sidli (%) : C, 77.58; H. 6.76; N. 6.96 
mm (%) : C. 77. 28; H. 7.02; N, 6.89 

(R) - (+) -5. 1 l-ybKa-5- C 1 -( 4 -7^D7x*f*) 
-2-fn'Jx-;Mf^ i>^<> % / Cb, e] CI. 4) **1J"t?fc:> 
(1. 2g, 3. 1 mmo 1 ) <o*J9uu* * > (1 0 ml ) . JSttKliftRl&fb* 

m^T-t h >t i?jcf-^j.— T)\&m&ffliikfry>w&& u (R) - (+) - 5 , 

1 1 - ift. Ka- 5 - ( 1 - (4 -7/^n7x^f^) -2-t'D U iJ—Jls/ 
*>\A VOV Cb. e] CI. 4] 1t*W\£y1£m& (1. 2 g. 8 7%) 

ftL£ : 1 7 2 - 1 7 5 -X 
(a) D ,3 +6. 0° (c'-l. O.EtOH) 
I R (nujol) v-., cm-' : 2390. 1510. 1490. 1465. 1220 
FAB/Ma s s : 403 [M+H] + 

NMR(CDCli) 6 : 1. 85- 2. 37(4H. m). 2. 68-3. 70(6H. m), 3. 82-4. 04( 1H. m). 
4.26(1H. dd. J=14.0. 7.9Hz). 4.69(1H. dd. J=14.0. 5.2Hz). 5.15(1H, d,J= 
12.4Hz). 5.30(1H. d. J=12.4Hz), 6. 75-6. 90(3H, m), 6. 90-7. 40(9H. m). 12.75 
-13.05UH. br) 

Ttmnm (c»h„fn»o-hcd 

aHfiS (%) : C. 71.14; H. 6.43; N. 6.38 

mmm. (%) c, 71.08; h. 6.53; n. 6.35 

6 0%7jc^k^-h'J^A (6 0 8mg, 1 5 mmo 1) CTifcx—r/l'TiJfei* 
y^f-^/l/^y K (5 0ml ) ICSBU 5. 1 l-/t KovX 
>'/ (b, e) CI. 4] **tf-l?fc'> (1. 5 g. 7. 6mraol)^M, 

mm^mmrr. mi&X'\mmmwi,tzo z&i&m- cs) - (+) -3-?do 
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- 1 -7x?«f /1/tXU •>'> ( (a) D n =+ 1 0. 9° (c=l. 0. x.9 / 
-;U) ) (3. 2g, 1 4mmo 1) <DiS/ f-)l>7> ;t/**-> K (30ml ) fgft 
^TLT^iS-C 2.5 mm. 4 5 tt 6 I$IM# LtZo £l£i££7jc7jc<H::Z£A 

^;i/<t^-9-> (1:2) (Dm&mmTmft lt^^mes*l v (r) - 

(+) -5, 1 l-ytKo-5- ( 1 -7i*f /!/- 2 -h°oU 7Uy?-;l/) 
'J^>V Cb. e) CI, 4] *+1M?fcr> (3. 5g, 9 1 X) «r»EJtfttt« 

Ca)D ,5 +4 2. 3° (c=l. 0. E t OH) 

IR (film) x/«„ cm- 1 : 1605, 1490, 1460. 1350. 1300 

FAB/Ma s s : 385 [M+H3* 

NMR(CDCU) 5 : 1. 55- 1.90(4H. m), 2. 17-2.33(1H. m). 2. 50-2. 67( 1H. m). 
2.70-2.92(3H. m). 3. 00-3. 27(2H, m). 3. 30-3. 45( 1H, m), 4.03-4. 15(lH.m), 
5.20(1H, d. J=11.7Hz). 5.32(1H, d, J=U.7Hz), 6. 70-7. 40( 13H, m) 

j&k&Vi (Ca,H,.N s O) 
m%k®. (%) : C, 81.21; H. 7.34; N. 7.29 

mmm c%) c, 81.55; h. 7.06; n. 7.23 
tnnm 6 ) 

(R) -"(+) -5, 1 l-^hKa-5- (l-7x^f^-2-fDiji? 
-JUJ*JI>) i?<<>'/ Cb, e) CI. 4) \£y (1. 9g, 4. 9 

mmo 1) ©^if-zUi— (5 0ml ) ig*£{lf&fa£rt:7K3t^. - f ; Wgfttr 

so*, sftmrnwirtzik, mmzmt.&£:Ltzo &£nfc&s&£T«tr h>**£ 

SfcftU (R) - (+) -5, 1 1 -5>fc Ko-5- CI -7xW-2- 
fc'o ') V-fr* i>^<>/ Cb. e) CI. 4) fyJgg&tg 

(I. 7g, 8 4%) £&fe7'JXA B B H <i:UTf#fco 
US : 1 7 9 - 1 8 2°C 
Ca) D l5 +7. 8° (c=l. O.EtOH) 
IR (nujol) i/.., an-' : 2400. 1490. 1465. 1260 

1 0 
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FAB/Ma s s : 385 [M+H] + 

NMR(CDC1 3 ) 6 : 1. 80-2. 35(4H, m). 2. 72-3. 22(3H. m). 3. 30-3. 70(3H. m), 
3. 82-4. 02( 1H. m). 4. 20-4. 38(1H. m). 4. 60-4. 77( 1H, m). 5.15UH. d, J=12. 3 
Hz). 5.30(1H. d. J=12.3Hz). 6. 75-7. 40(13H. m), 12.80OH. br) 
Ttmftffi (CaHtsNiO • HC 1) 
mM®. (%) : C, 74.18; H. 6.94; N, 6.65 
mm®. (%) : C, 74.27; H, 6.99 ; N, 6.54 

6 0%7k3frft:*-hU*A (4 7 Dmg, 1 2mm o 1) £5i*i--7^U-Cife^ 
Lfctt, f J**fr7>)V**r ! s K (5 Omi ) CSSL, 5. 11— KoSf* 
>V Cb, e) CI. 4) 5f**-t?b*> (1. 5 g. 7. 5mmo 1) ^Jflx., 
g3t#ffi^T\ ^i&T-3 0#Pffflg#L/-o ZOmm- (S) - (+) -3-* a 
D — I — (3. <--^h*i'7i^W tX>J^> ( CaD D" = 
+ 2 0. 3° <c = 0. 9. 3-9 J— tV) ) (3. 2 g. L 1 mmo'l ) <DSM 
f-;l/vUl/**-> K (3 0ml ) i§ifc£-iST UT 5 0tT5HISlll$Uo KiStt 

U j$&£&£BE®:fcl^o »bnfcaSM*7i, ^ d-7 h ^7 7 - 

ICftU i»J:.-f-/Pt'>+*> (1:3) ©S^ttET-^ffi LTfgJg£#ffi®:fc 

y^;-/K3 0 0 : l) LTig&£&BES* U (R) - 

(+) -5, 1 Ko-5- CI - (3. 4-i?jt h + i/7iW) - 

2-t'a')i?-Jl>/*)U) -X>V Cb, e] CI. 4) **1Hff> (2. 8 
g, 8 5%) ^ltfe?*^<»: LTlf/^o 

Ca)D ls +30. 6° (c=l. 0,'EtOH) 
IR (film) cm"': 1576. 1516. 1492. 1464. 1264. 1236 

FAB/Ma s s : 445 [M+H]* 

NMR(CDC1,) 6 : 1. 60-1. 94(4H, m). 2. 16-2.32UH, m). 2. 46-2. 64( 1H, m), 
2. 66-2. 86(3H, m). 2. 95-3. 25(2H. m). 3.39(1H. dd. J=9.3. 1 3.0Hz). 3.88(3H. 
s). 3.89(3H. s). 4. 10(1H. dd. J=3. 5. 13. 0Hz). 5.2K1H. d. J=ll. 8Hz), 5. 33 
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UH. d. J=11.8Hz). 6. 66-7. 40( 11H. m) 
TtmfrtfT (CzaHjtNjO,) 
mtfo®. (%) : C. 75.33; H, 7.27; N, 6.28 

nanus (%) c. 75.03; h. 7.03 ; n. 6.11 

(R) - (+) -5, 1 l-^kKn-5- (1- (3, 4 h*v7x 
**A0 - 2 - fo U (b, e] C 1 , 4 ) **1H?t: 

> (1. 5g, 3. 4 mmo 1 ) ©^.x^Iol— r/U (3 0 ml ) iSifcKfi&ftlig 

n®®£T* h>*^mU <R). - '(+)- 5. ll-^tKo-5- 
(1- (3. 4-^ h*i/7x*f» -2-fD'J^;Mf^ } J^y/ 
(b, e) CI, 4) **lMffc" >&Wm. ( 1 . 4g. 8 8%) ^j«fe7*'JXA 

: 1 0 6 - 1 0 9 °C 
Co) D ,5 +0. 3° <c=lV 0, EtOH) 
IR(nujol) i/.., cm" 1 : 2855, 1515. 1490, 1465, 1265 
FAB/Ma s s : 445 [M+H] + 

NMR(CDC1 S ) 6 : 1.60-2. 50 (4H, m), 2. 60-4. 15(13H, m). 4.26C1H, m). 
4.68(1H. m), 5.16C1H, d, J=12.5Hz), 5.32(1H, d, J=12.5Hz), 6. 70-7. 40(1 1H. 
m), 12.67C1H, br) 
7C%frVx (CtaHjjNtOj • HC I • 1.2 HtO) 
aHfit (%) : C. 66.89; H, 7.10; N, 5.57 
mm {%) : C. 66.77; H. 6.86; N. 5.85 
C^»J9) 

6 0%7jc^-fb^-hU^A (3 0 Omg, 7. 5 mm o 1 ) rJUXifc 
ftUz'ik. K (3 0ml ) ICSffiU 5.11 -5?'t Ka^ 

Cb, e) Cl. 4) **1M?fc:> ( 1 . 4 g, 7. lmmol) 

mm%®%.T. o*Hsnf#Lfco c©jg^ cs> - (+) -3-^0 

n-1- (4-y7/7x^) t'^'J^> (Co) D 2S = + 1 6. 7° <c 
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= 0. 5, (1. 7 g. 6. 8mmo 1) ©y^fMW+y 

k (i omi) mm^mTLxm^r-i imm. 4 ovxQmramwLtz 0 m.m 
-cttu mt3-*)\>t^*vy (i:2) o^mm-cm^Lxmm^mE.m 

*U (R) - (+) -5, 1 l-yth'D-5 - (1- (4->7/7x^f 
JU) - 2 -t'D'J V->i,/*M (b, e) CI, 4) fc°> 

(0. 4g. 1 4%) &&&&i&ft®>ti>xm~o 

CaJD a5 +4 3.6° (c=0. 1, EtOH) 

1R (film) cm"' : 2230. 1610, 1575, 1490, 1195 

FAB/Ma s s : 410 [M+H] + 

NMR(CDCh) 6 : 1.55-1. 90(4H, m), 2. 20-2. 30( 1H. m). 2. 50-2. 65( 1H. m), 
2.70-2.90OH, m). 3. 00-3. 12(1H, m), 3. 13-3. 23(IH. m), 3.37(1H. dd. J=8. 9. 
13.1Hz), 3.97(1H, dd, J=3.9. 13.1Hz). 5.20(1H, d, J=11.8Hz), 5.31UH, d, 
J=11.8Hz). 6. 75-6. 88(3H, m), 6. 90-7. 02(1H. m), 7. 02-7. 10(2H. a). 7.23 
-7.35(2H, m). 7.30(2H. d, J=8. 2Hz), 7. 59(2H, d, J=8.2Hz) 

Ttmum (c.tHmN.o) 

m&m (%) : C. 79.19; H, 6.65; N. 10.26 

nmm <%) •. c, 79.09; h. 6.72; n. 10.15 
mmm 10) 

(R) - (+) -5, 1 l-^fcKP-5- CI - (4->7;7x*f;l/) 

- 2 - t°n »J >J-Jl>/ f-AO Cb, e] CI, 4)*-*lHfk , > 
(0. 4 g, 1. Ommo 1) O^^oo^V (2ml ) rg&ict&fnigffczfc^ 

x-f-;U«tt*lni;l. 5#RiHg#L/.:&. ig&£*£ES*U/wo '&t>tltzn&fo 
&i?9nu / 9 >ti?^*J^—Tfr<Di&&fe&fr i 3'ft&&L. (R) - (+) 

- 5, 11 -yt Ko- 5 - ( 1 - (4 ->7;7i|f;W - 2 -fa y •>'— 
;Mf-/lO (b. e) CI. 4) **1f"tffcr>ttMS (0. 3 5 g. 
7 8%) ^fe7*';XZ, B B B <i:UT^rto 

Sfe * : 10 9—1 I 2 °C 
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(a) D 2S + 1 0. 8° (c = 0. 2. CHC 1 3 ) 
1R (nujol) cm"' : 2230, 1490, 1260 

FAB/Ma s s : 410 [M+H] + 

NMR(CDCh) 6 : 1.85-2. 10(1H. m), 2. 15-2. 40(3H. m). 2. 70-2.90UH. ■), . 
2.90-3. 10(1H, m). 3. 10-3. 30UH. m). 3.42-3.60C2H. m). 3. 60-3. 80( 1H, m), 
3.87-4. 03UH, m). 4. 27(1H. dd, J=14. 1, 7.2Hz), 4.7K1H, dd, J=14. 1, 
5.6Hz). 5.13UH. d, J=12.6Hz). 5.3K1H. d, J=12.6Hz). 6.88-7. 0OC3H. m), 
7.00-7.40(5H, m), 7.34(2H. d. J=8.2Hz), 7.63(2H. d, J=8. 2Hz). 12. 90-13. 10 
(1H, br) 

Ttm&Vr ; ' (CtrHtiNsO • HC 1 »0.5 H,0) 

mmm (%) ■ c, 71.27; h. 6.42; n, 9.24 
nmm (%) c, 71.25; h, 6.20 ; n. 9.32 
mmm in 

6 0%7km<t+ K «J tri* (4 8 Omg. 1 2mm o 1) &"EHiX>'-T 
Lti'&. S^-^x/l^+v-K (4 0ml ) ICSSU 5, 1 1-^fcKOv^ 
>/ Cb, e) CI. 4) **lHft:;/ (2. Og, l'OmmoD^l 
m&®f5.T. ^£-C3 OfrmmWLtZo c©ig«nr (R) - (-) -3-*ao 
- 1 - (4 -> h + v^x*-?-^) f^U ( Ca) D"— 7. 4° (c = 
1. l.i^y-iW) (8. 8g. 3 5mmol)©-/^^XW#->K 
(3 0ml ) f§ffi^iaT-«TFLT9 0B£E3SI#L/Co Stt^^KTK^tCffiAU 

t^*-*> (1 : 2) ©M^f§i«T-fgmLT^^E®*U (S) - (-) 
-5, 1 1-^t Ko-5- CI - (4-^ ^->7i^f^) -2-fD'Jy 
-/k**/W Cb, e) Cl. 4 ) **lMr t° 1 2 . Og, 8 0%) 

Ca) D 25 - 3 4 . 9 ° (c=l. 0. E t OH) 

1R (film) v mmn cm" 1 : mW\ 1 <DBMt&®lOi>v>t— ScUfco 

FAB/Mass : ^if«l 1 ©i^t^fcCt-ai/:., 
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NMR(CDClj) 5: HfiEW 1 <DB#J<t&%>KD $><Dt— St Ltz Q 

&mm 12) 

(S) - (-) -5. 1 1 - /t Kd-5 - Cl-(4— ^ h + v7x7^) 
-2-fD^i;Mf;P) >^>v (b, e) (1. 4 ) **U-t? f > 
(12. 0 g , 2 3. 2mmol)£> ? ?oo^>(50ml) i£*£{rt&fnJ£ 

m&®£7*\*>tv^*Ji<^-TJ\s<Dm&mmfr*nf&&u <s) - <-j 

-5, 11 -5>fc Ko- 5 - C I - (4 -> |^>7x*f;W - 2 -t°PU ^ 
^;Mf;i/) ^<> 4 / (b, e) Cl. 4 ) **1Hr fc:>£&tg ( 9 . 5 g. 
7 3%) ^ife7'IXAf a tlt?lfc, 
fit* : 17 5-17 9 °C 
(a) D"-l. 5° (c = 1 . 0, EtOH) 
I R (nujol) cm-' : ^m©Bttffc£tt© IfcLfco 

FAB/Mass : §£860(1 2 © B mt^S<0 t>© £— S£ Lfco 
NMR(CDCU) <5 : f£86#J 2 ©a^k^©t>©«t— SlLrtio 
7C^^«f (G,tH,oN,0, • HC 1 ) 

mmm (%) : c, 71.90; h, 6.93; n. 6.21 
mmm. (%) : c, 71.91; h. 7. 12 : n. 6.11 
mmm 1 3 ) 

6 0%7kmt-t- b U (0. 3 4 g, 8. 6mmo 1) &5fcc--77lTft 
*£Lrt:&. i?^f;MA/**-> K <3 0 ml ) KSffiU 5.1 1 - >4: K.oi? 

Cb, e) Cl, 4) ***Hftf> (1. 3 8g. 7. Ommol) 
x.. M^glB^T. 3fi-C3 0M1«#Lfco COJgfci:: (R) - (-) - 3 - 
?oo-l- (3, 4 - if/ >*->7i*^) t°^U->'> ( Ca) D"- 
-2 0. 3° (c = 0. 9, ) (1. 8 g, 6. 3mmo 1) <Di? 

/f-*XA>***Si: (5ml ) mm&mTLXm&X'\ 2B$Fcik 4 Q°CX'4mffl 

mwbtzo &jm***.+izmAU l*:. mmm&*. mm 

D7^77^-i:ftU g^i-J^l^^l^ (I : 5) (D&^mmxmiH L 
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?un*)ll±tf 9 J ->l> ( 2 0 0:1 ) V>m>&ffl&X''i%\& LTigJ&£:fl$ES£ 
L, (S) - (-) -5, H-xtKD-5- (I - (3, 4-->'/ h + ->7 
i*f/l/) - 2 - b'o U -^xwM f-AO Cb, e) CI. 4) *4"»M? 

f> (o. 8 5g, 3 6%) fc&Hfetttt&turmia 

(a) D ,8 -3 0. 6° (c= 1. 0, E t OH) 
IR (film) cm-' : WJ 9 OSWft^O^Ot- & Vtz 0 

FAB/Mass : ^fflsflJ 9 CD B mt&®V>h(D Vtz 0 
NMR(CDCL) 6 : mMM 9 CD Bfctffc^CD *>©<!:— &Ltz 0 
itmfrVt (C I8 H 11 N s O,) 
SiHS (%) : C, 75.33; H, 7.27; N, 6.28 

mmm ck) : c, 75.03; h, 7.03; n. 6.11 

CHJS0J 14 3 

(S) - (-) -5, 1 l-^tKo-5- (1- (3, 4-^h*->7x 
-2-t'D«J^-^f;W Cb, eJ CI. 4) :*-*iMft: 

> (0. 8 5g, 1. 9mmo 1) ©^xf^x-r/l' (3 0ml ) 

fcaS^-th^^H^U (S) - (-) -5. 1 l-^bKD-5- 
Cl- (3. 4-^K->7xW) - 2 -b'P'J >>— i^>7* 
Cb. e) CI. 4) ' **W\£>mmm. (0. 5 1g, 5 5%)*ife7"'JX 

gfcj£ : 1 0 6 - 1 0 9 V 
la) D ,5 -0. 3° (c=l. 0, EtOH) 

I R (nujol) i/-., cm"' : fUfcW I 0 CD@tfKfc£-$>CD MkUfco 
FAB/Ma s s : 1 0 CDg $Mt&foV>t>(Dt— ScLfco 

NMRCCDCh) 5 : HJ601 1 0 ©Bttft^CDkcot— SfcLfco 
7G3f##f (C,.H st NtO, • HC 1 • 1.2 H,0) 

mm (%) : C. 66. 89; H. 7. 10 ; N. 5.57 

mm (%) : C, 66.77; H, 6.86; N, 5.85 
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mmm 1 5 ) 

6 0%tJc^{I:^- h MO A (0. I 1 g. 2. 8mmo I ) ^iA^-^/UT'Sfc 
r£l//c&, v^f-^x^+^v K ( 1 0 ml ) *C»iBU- 5, 1 1 - vfc Ko^ 
O'/ Cb, e) CI. 4) 3t**1M? fc*> (4 5 0 mg> 2. 3mmol) 

£**H*IT\ ^iS-C3 0#IHJ«#Wio (R) - (-) -3- 

?on-l- (3, <-yfU>i?t+->7.x*f;l') f^U^> ( la) D" 
— 11. 9° (c = 1 . 0, ) (0. 5 6 s. 2. lmraol) 

©s;/*jpx***-;>K (5ml ) M^iTtrtfifl 2B#W. 4 0°C-C4 

A^Dvh/77-(-i:ftU g^Seif-;l/<!:^-^> (1 : 5) CDig^i£ttt-Cig 

tfU ?on*/UA<fcy *V — /U (2 0 0:1 ) ©i&-&fgS£Ti&ai UTiSISE^-^ 
ES*U (S) — (-) -5. 1 1 -ft Ka-5- Cl - (3, 
>i;7t-+->7x^f-^) -2-b'D'J^-;Mf^) ifOV Cb. e) Cl. 
4) *+*«tflf> (0. 46g, 5 1%) *8ft*ffejftJK«<S: UXff/Co 
(a) D"-3 0. 0° (c-1. 0, EtOH). 
IR (film) i/... cm-': 1600. 1576. 1492, 1464. 1446. 1298, 1250 
FAB/Ma s s : 429 [M+Hr 

NMR(CDCU) <5 : 1. 57-1. 90(4H, m), 2. 15- 2. 32(1H, m). 2. 45-2. 60(1H. 
m). 2. 66-2. 85C3H. m). 2. 95-3. 10(1H. m). 3. 12-3.25C1H. m). 3.36UH. dd. 
J=9.5. 12.9Hz), 4.10C1H, dd. J=3.8, 12. 9Hz), 5.2K1H. d, J=11.8Hz), 5.33 
(1H. d, J- 11.8Hz), 5.94 (2H, s). 6. 61-7. 48( 11H, m) 

TC^W (CjtHjsNi O j) 

mm®. (%) : C. 75. 66; H, 6.60; N. 6.54 
$mm (%) : C, 75.38; H, 6.67; N. 6.36 
C3OS0U6) 

(S) - (-) -5. 1 l-xtKo-5- Cl - (3. 4-/*l*>i?** 
•>7x^f;b) : J^> / Cb, el Cl. 4) 
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•9-trb*> (0. 4 6g, I. lramol)0yxf;i/x-f;K2Oml)M 

'&Zntzm%®$:T-£b>frt>n&ikL. (S)-(+)-5, ll->'tKo 

-5 - CI - (3. 4-^l/>my7xW) 

;W y'O'/ (b, e) CI. 4) **+Mrfc°>£&ig (0. 2 8 g, 5 6%) 

fit* : 1 5 8 - 1 6 2 T 
(a) D"+ 1. 3° (c= 1 . 0. E t OH) 
IR (nujol) v... cm-': 2395, 1490, 1465, 1255 
FAB/Ma s s : 429 [M+H1+ 

NMRCCDCl,) 6 : 1. 85-2. 40(4H. m), 2. 68-3. 68(6H. m), 3. 84-4. 02( 1H, 
m), 4.26C1H, m), 4.69(1H. m), 5. 17(1H, d, J=12.5Hz), 5.32(1H, d, J 
=12.5Hz). 5.96C2H, s). 6. 65-7. 45(1 1H, m). 12.80(1H. br) 
Ttmftffi (C,tH 1 «N 2 0, • HC 1 -0.2 H*0) 
SSUfi (%) : C, 69.20; H, 6.32; N, 5.98 
(*D : C. 69.10; H. 6.28; N, 6.35 

mmm 1 7 ) 

6 0%7MEffc*- h U (0. 3 0g, 7. 5 mmo 1 ) f-^-ci* 

i£L*:&> ^>-*-/PvUU** > K (3 0ml ) 5, 1 'l - 5* k Ko S? 

"<>V Cb, e) CI. 4) **-»Mffcf> (9 9 Omg. 5. Oramol) ^Jfl 

mm^mmrf. m&xz o ftmmwLtzo zammz (r) - (-) -3- 

?DO- 1 - (3 -/ Hr5'7***7W f^y i>> ( Ca) D"-- 8. 9° 
(c=l. 2, i^y-AO ) (1. 4 g> 5. 5ramol) 0/>f;l/X;^ 
**>K (5ml ) mttL&ffiTLXmi&X'i 2 B^fitk 4 O^CT'2. 5^«^Lfc 0 

7-f-lHtU (1:5) ®a^*K'C»fiL'C»tt*« 

ES£U ^>n^@^^-77 5A^n-7 h^77-f -(CftU 7do* 

/uAir^^y-^ (2 o o : i) com^mmx-mta Lxmrn^m^m^ u (s) 
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_ (_) - 5, 1 I -st Ko- 5 - CI- (3 b* >7 ***-/U> - 2 - 
fDU^/Mf^) (b. e) CI. 4] **1H?fcf> (1. 6 4 g. 

7 9%) ^Hfett^<i:LTf#/Co 

Ca3 D 2S -3 2. 4° (c= 1. 0, E t OH) 

1R (film) i/.., cm" 1 : 1602, 1586, 1492. 1464. 1296, 1262 

FAB/Ma s s : 415 [M+H1 + 

NMR(CDCU) 6 : 1. 60-1.90C4H, m), 2. 16-2. 32(1H, m). 2. 50-2. 63( 1H, 
m), 2.70-2.85(3H. m), 3. 00-3. 25(2H, m). 3.36C1H, dd, J=9.5. 12.9Hz),3.82 
(3H, s). 4.10C1H, dd, J=3.4. 12.9Hz). 5.20C1H. d. J=11.7Hz), 5.33C1H. d. 
J=11.7Hz), 6.70-7.35(12H. m) 

Tcmftifr (C,tH,.N*0,) 

mmm (%) : c. 78.23; h. 7.29; n, 6.76 

mm®. (%) : C. 78.55; H, 7.16 ; N, 6.61 

mmmi s) 

(S) - (-) -5. 1 1 -^fcKD-5- CI -( 3 -Jt V*ri/1 
- 2 - t*D U iS-frt+JUl (b, e) CI. 4) **1*-bfe> 

(1. 6g, 3 . 9 mmo 1 ) <Z>i>i*-/t^— -r^ ( 2 0 ml ) i£iKlcfi&fd*£'ft 

S^£T*b U (S) - (-) -5, I 1 - *J. t Kb- 5 - ( 1 

_ ( 3 _^ h + y 7 i*f;W -2-h a D'J^-;Mf;H -VOV Cb. e) 
CI. 4 3 **1Mft 0 >^8?£ (0. 9 3g> 5 3%) x ) XJxikb. LT 

Hl£ : 1 6 4-1 6 6°C 
Ca) D"-2. 1° (c=l. 0, EtOH) 
IR (nujol) cm -1 : 2400, 1600. 1490, 1296. 1258 

FAB/Ma s s : 415 [M+H]* 

NMRCCDCl,) 8: 1. 70-2. 32(4H, m). 2. 70-3. 20(3H, m). 3. 28-3. 70(3H. 
m), 3.8K3H. s). 3. 85-4. 02(1H, m). 4. 20-4. 32QH. m), 4. 58-4. 75(1H, m). 
5. 16(1H. d. J=12.3Hz). 5.3K1H. d, J=12.3Hz). 6. 70-7. 40( 12H, m). 12.8C1H, 
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jbrnfrtir (C2tH 3 oN s 0 2 • HC 1 ) 
SIHS (%) : C 71.90; H, 6.93; N, 6.21 
HSUte (%) : C. 71.90; H. 7.01; N. 6.03 
(flifiM 19) 

(R) - 3 — ^ on — I -7x^^tX'J ^>£flH^life#J5&*>'6 tmtt 
\zLTn&titt<D (S) - (-) -5, 1 l-ytKn-5- [l-7xW 
- 2-fnU [b, e] [I. 4 ] **1M? fcT> £gfc 

[a] D ,8 +7.83° (c=0.99. EtOH) 
IRvnujol max cm" 1 : 2400 (NH* ), 1600, 1490, 1465. 
FAB/MS: m/z 385 [M+H] + 

•H-NMR{CDCU) 5:1.80-2.35 (4H. m. pyrrol id inyl-C3, 4-H), 2.70-4.02 
(7H. a pyrrolidinyl - C2, 5-H+ >N-CH,-CH,-Ar). 4.20-4.38 (1H. m. >N- 
CHH-CHO, 4.60-4.77 (1H. m, >N-CHH-CH<), 5.15 (1H. d, J=12.3Hz, -0-C 
HH-Ar), 5.30 (1H, d, J=12. 3Hz, -0-CHH-Ar). 6. 75-7. 4J) (13H, m. Ar-H), 
12.8 (1H. br. HC1). 

7tm&m <c, t h,.n,o, -Hen 

Wkm (%) : C. 74.18; H. 6.94; N, 6.65. 

mmm (%) : c, 74.27; h. 6.99; n, 6.54. 

Cm£W2 0D 

2 -rot-4' -/ b*>-T-t: h7x; >(10g. 43.7bbdo1) <DJ?/-/l'i£ 
&(200ml) iZ&UXMWLtZjb<Z>A<.mfc*<t>m+ b 'J »>A 0.826g (21. 8mmol)^r 

;Kll.05g)£*#/c o 

2-yD^-l- (4'-/- ^v/7i-;l/) x^y-;Kl0.5g, 45.5ttmol) S. 
tf5,6->'fc Kat*^> (10. 4ml. 113nsnol )<Z>v* dd^ ^ >(200ml) jg?{5{r^^ 
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t:-|ft^L^^t>pTsOH-H 2 O(10.4ml. I13onnol) £flP;L, liS"C'3 QMStWLtio S 
!Sffi«-fifDKW*ICffi*. ft»i^/PT»ltBbfco W*W*«&»«*-Cifc*U 

i - (4' -/ h + y7x-^) ) -r K -7 t Ko t^-^x-f^ 

11.09s (77. 4X) £*§fco 

(R )_( f )_2- t°DU S>W — to (3.50g. 34.6ibdo1)&O c (2 -7atxf 
,u_ i - (4* -y |. + ^7i- ;P) ] fh7t KofTi^x-fyKll.Og, 
35.2mmol) . ^K^hU^A (4.40g, 35.2mmolk 3^tth'J-)A (0. 16g, 
1.04onnol) &tf7-tr h U M 100ml) ©&^£50^T40B#B58l#bfco 

>: ftSxf;b= 1 : 5Sm®#«fc«mfe&tM&0>(2R)-(+)-2- t Ko + i/^-f- 
,U_ j _ C4*-* A< (2-fh7tKaf7x;l/*+-» i^yl/) 

fa >J ^ >5. 76g (77. 4X) ^fco 
(2RH+)-2- b Ko+S/y^/P- 1 - (4'-^ ^->7xx;K2-f h7t 

Kot7xM**» faU ^>5.70g (17. OmmoD&tf h U xf^7 i 

>4.74ml UO.Omnol) V>V9uu/ *M 100ml) J^lw*Mc?fripflttrF\ 
X^tx/b^D^^ K 2.37ml (30.6mmol)^:jSTL. iST? 

1 6 u#Rgjft# Lfco SJC&ift+lw i^^OD^ >£J!ni;L. &*D^7k-C«I&iSfei£ U 

on- (4 -y h*i^7xx;u (2 -f h7t Knt^x/W fc'^'J^ 

>5.01g (80X) £#*io 

H2fc#j 1 <t^«l{C(3SH-)-3- *oo- (4 h*^7xx;l/ (2 — r h"? 
t Kot7x;l/) xf-AO fcTtU 5, Kn^>'/[b.e][l,4]^-+* 

*\£>tmmzm&Lxn&iA#fav> (2rh-)-s.ii- s>t kd-5-[i-[4- ^ > 

+ ^7 xx;|/(2- f h 7 t Kp 1 7x;l/t .xt^U] t°D'J^>-2- -OU] 
y-^^l ^>-/[b.e][1.4]5i-+*-b?t 0 >1.89g (30X) M-eOy7Xf Utv 
-1.50g (24X) £*#^ 0 
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±.iZ<D$)tb(Dmiiimftl. 85g (3. 59oimol )(D/ ? J -yl/(50ml mm^i&X-mft 
Lt£frt> pTsOH-H,0 0.68g (3.59mnol) ZOO*.. Mfe? 1 6 B#ffl)fl!#L*:o Sl£ 

at* 2 10-2 1 3^C*5rT(2R)-(-)-5. Ko-5-[l-[4- / h*5/7x 
— ;K2- t Kd*«» xf-M fcfo»Ji>>-2- -OH >'^>'/[b,e] 
[1,4] ^-4-*Hftf>ttfflWtt©ftffe^yXAA1.3Sg (68X) *#fc 0 
[a] o "-22.5 ° (c=0.99. EtOH). 

IR i/nujol max cm"': 3224 (OH). 2472 (NH + ). 1610. 1514. 1488. 
FAB/MS: m/z 431 [M+H] ♦ 

l H-NMR(CDCl,)<J:1.73-2.19 (4H. m. pyrrol idinyl-C3. 4-H), 3.10-3.84 (8 
H, m. pyrrol idinyl - C2, 5-H+ >N-CH 2 -CH(-0)-Ar+-0CH s ), 3.92-4.12 (1H. m, 
>N-CHH-CH<). 4.42-4.55 (1H. m, >N-CHH-CH<). 5.05-5.42 (3H. m. -0H+-0- 
CH»-Ar), 6.13-6.24 (IE. m. > C-0-). 6.69-7.52 (12H, m. Ar-H). 10. 9 (1H. 
br. HC1) 
TcmftVt (C,tH„N,0»-HC1) 

(%) : C 69.40; H. 6.69; N. 6.00 
mmm (.%) : C, 69. 29; H. 6.70; N. 5.93 

mum 21) 

**-*r*)jV?u ; 7'( K-^0. 365ml (4. 18omol)<D>^oo/ ^ >^tttr. mm& 
ll^T-78 °C-emWlstefrt>/?-Jl'XJ\'7**'> K 0.593ml(8.36mmol)©^^P 
utfy (3ml ) jgft^fffl^ 1 SftfflMWLtZo |^SJKt?(R)-(-)-5.11- : J 
t Kd-5-[1-[4- / h*-i/7 3.—JV (2-t Kcr*£/) x-*Jl>] h°n U ->*>-2- 
;U] ^^/H ^>y[b.e][1.4]* a HMffcT>1.2g (2.79mnoI) ©y^DD^ 
>(15«l)i6tt£irFU 2 ^raUS^ L/io El£tt«t»C h U x.*;UT $ >2. 33ml 
(1.67mmol) ©^?ony*> (5ml)igj&£nrFU ffc^KMU ^£-C£l& 
*4»(;tt*dMr*li£S. V* an J 9 >X'MttiLtz 0 it * nu / * >m*fo. 
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1 2 2 - 1 2 8 0 C^-T(RH-)-5. 11- i^t Kp-5-[1-[4- / h*->7i-^ 
(2-**7) t'DU^V-2- -OH /f-'H ^>/[b.e][1.4]*** 

4fh'>'iSfflWfiOJtfe»*452Bg (35X) £i#/wo 
[ a] d l5 -8. 1° (c=1.00, EtOH) 

IRynujol max cm"': 2596 (NH* ), 1684 (C=0). 1602, 1514. 1492 
FAB/MS: m/z 429[M+H] + 

'H-NMR(CDCU) 5:1.90-2.53 (4H. m, pyrrol id inyl-C3, 4-H). 3. 33-5. 18 
(11H, a. pyrrolidinyl - C2. 5-H+>N-CH,-C(=0)-Ar+-0CH,+-0-CHH-Ar). 
5.32 (1H. d. J=12.9Hz. -0-CHH-Ar), 6.62-7.43 (10H. m. Ar-H). 7.73-7.87 
(2H, m. Ar-H), 12.9 (1H. br, HC1) 
Ttmftm (C,7H,.M,0, -HC1) 
SIHS (%) : C. 69.74; H. 6.29; N, 6.02 
mm®. <%) : C, 68.59; H. 6.29; N. 5. 68 

cis-4-b Ko^-D- ^d'J >(3.00g. 2.9mmol)©i?/ — ;H 15ml )&ffiffi*w 
M. 27g( 27. 5 mmol )£^i£-CiST U AflSfeSifiTx 2 USTflSLW L/c 0 
Stc:tt^filSUT-t?h>^*D^*^L^o WffiLtal£&£aaJfcU 8u6 1 5 3- 
1 5 5 < C«-^-T(2R, 4RH+)-2-(xh*->/r/U**i/U)-4-t Kcr+v't'DV i?> 
iMM&<Ot&&M&ftFa*. 23g (94. 5X) £l#fco 

(2R, 4R)-( + )-2-( x h*->A^i^H-k Ko+VlfD U 
6. 60g (33. 7mmol )®7t h— H U M60ml mmm^Wti- h l )f7 A8. 22g (77. 6 
mmol) , i-/ h+i'7 i W K(8.71g, 40.5umol) S^a^ftth 

U^A(150mg, l.Onmol 40-45 < t-C65B#p t aHS# Ufco K£Etf££-£*6U 

7K(250ml) £flUX., g^iSi^^T'«Sa3 Lfco #&i?-/l'Ji£f&fn&£*TT*i£l£x 

i o %imvmm uz 0 ^.m^fm^^^ vrnm* u o At^iiic u 

'J^A-C^L/^s «ffiTT?»ttE««*U »feMrt*0(2R, 4R)-(+ )-2-(x b 
*i/1jfU#—Jl')-i-t KD*y-l-(4-^ h + y7xt«fM t' a U x >{ 5. 85g, 
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59. *m~o 

(2R.4R)-( + )-2-( x h + y*M^H-t Ko+->-l-(4-y h*->7x*f- 
)V) h'D'J x> 6.00g (20.5mmol) MNJ-x-f 7 7Dt^l/xf ; >25ml 
(144 mnol) CDi^ocM ?>(100ml) jg&KMOMCl 9.32ml (123nmol )^?STl, 

y^7A^D7h/77-(- (n-^+-y->: ftSif ^= 1 : 1 )KT»K 
Lx *ttfe«Mft©(2R. 4R)-(t)-2-(ih*^*il/#-^)-4-C * h*->^ h + iO 
-l-(4-^ h*J/7xW) t'D'Ji?> (6.20g :89.8X ) £f#fco 

•Jf'>A7/l'U^/N'f K690mg (18. lnmol ) Ox-f^ (15ml) K 

S«[|l7K^TT'(2R, 4RM+)-2-(ih*5/*il/iK.=.X/)-4-C y h*^)- 
1 _(4_ y h + -/7x*f^) t'D'J 5*> 6. lOg (18. lnmol) ©i— r;U (15 ml) 
iS&£»8TU WCS O&NL ^C>T^iS-C3 Hftmffi\st~o KEm&C*K?£ 
TT-*. (0. 7ml )SLmWMtfc*- V U fAjjcig&f 0.7ml) SrflS&iBiTU l^fi-C3 
0#flt#U *t»{C7K(2.lml) ^fiDX.. ^i&"C3 0 33»ig«»U^o 85Kvr^> 

•^A^jm*.. 3 o$Ha«#L/cHL *7-f hi&ignzx^myi&tiiizLtzo 

^m&%ttZZtlZ&$Wm&&i)t<D (2R. 4R)-(+)-2-(fc Ko+W*-*) 
-4-(> h + £>y h*^)-l-(4^ h + ^7x^H t*u'J >>>5.30g (99.3X) 

(2R. 4R)-(+)-2-(t Kn*->y ^;l/)-4-( ^ h + >^ h*->)-l-(4- > 
7i^f;H t°DU^> 4.50g (20.2mmol) 2kU h U .x.-f-Zl'T S >2. 40ml (23.8 
mol) flD^^ony^X35Bl)»ttC*»T"C/^>^^7*— A/^o9W K 
2. 62g ( 22. 9mmol )^iST U ^iST' 4 . 5 UffflMW Vtz 0 KtfrttS- iSfuu/? 

zkKtiH-h^A"e$£*K3L &JETT1§8&£@*L/Co g5$^i"JW*7A 
h^7 7-{- (n-^-^>: ft»if^= 2 : 1 )KTfllltU Mfefttl 
#©(3S, 5R)-(+)-3- ?nn-5-(J h + >^ h*-»-l-(4-/ h+->7x^fW 
tf^'J 4.82g (87. 2X ) t'&tZo 
(3S. 5R)-( + )-3- ^DD-5-(y h*->)-l-(4- J h + ->7x*fW 
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h"^ U yzmmm 1 <tPI1iCLT5.il- -^t Ka^>'/[b,e][1.4]3MMf--tf 
b*><tlS^LTSSIIfe^©( + )-5, 11- ->'tKD-5-[[ (2R. 4R)-4-(^ h*->/ 

h*^)-l-(4- y h + ^7xW) t 0 a<Ji?>-2- ^>*/Cb. 
e][1.4] 5MP-*M£fcf> 4.30g( 72.6X)^/wo 

C+)-5. 11- ^bKn-5-[[ (2R. 4R)-4-(^ h*-»-l-(4- ^ h*->7 

i*-f-;U) \£n*)i?>-2-4M *+M •lX>7"[b.e][1.4]**lMf b*> 4.20 
g (8.85 Hanoi) <D* 9 J -M40«1)«*K1 0 %£KK20ml)<&*0X.. lia&3fl!tT\ 

l^F^*l*b^o y ^/-^«-METT'®*L IN NaOHTjc&J&fcJnix.. B^^^ 

&E.T-em&&8i;LtZo ^>'J*W7A^DThr77>f- (ft 

ixfw K-cmsau asirfeT*/i''7T*©(+)-5.ii- ytKo-s-n (2R, 

4R)-4-t Kn*->-l-(4-y h*->7**^U) t tt DU^>-2- <OU] y^;H i? 
^<>'/[b.eJ[l,4]3r+-9-bft e > 3.02g (79.3X)^»^o 

(f)-5.11- i?fcKD-5-[[ (2R. 4R)-4- t Ko + ^-l-(4-^ h*->7x*f;l/) 
faUi?>2- -OH ^>'/[b,e][l,4]^*-!f-tff> 660mg (1.53m 

mol). h l J7x-;l'7tX7^ >1.04g (3.98mmol). 2c.M8M86mg (3.98mmol). 
DEAD 693mg (3. 98nool )©il^O-r h7kKa77 >( 15ml )*g&£M^S£Hfv 

«EET-Cig«E«r®*L/Co »S*->U*W7A^D7h/77«f- (n-'s 

ft»ai^;U= 1:1) KTflMRU *JW&T*JI/"7t XO(+)-5-[[ (2R. 
A$)-\-K>V<< JV**i/~\-U-* h*->7x*f-^) t'D'J^>-2- -OH 
;H-5,11- i*fc Kq$^> , /[b.e][1.4]**iHfe> 680mg (83.3X)£r#*io 

(f)-5-[[ (2R, 4S)-4-^>'/-f^**>-l-(4-^ h+->7i*f-7U) fa U 5> 
>-2- -T;U] /*;H-5.11- ybh'D^vmeKUJt+tt'bV 870mg 
(1.63nmol) Ox-f;P (15ml) ^ttJw NaOH 460mg(ll. 4nmol)0^ 9 J -;K60 

mi) ig&s-fln*., ^ST-m#rBi«^L/wo Ri£:tt*aitt»v TK^ftnx.i-7-^T' 

ttajt/Co i-7^Ul£&fn&£7kT*ife&U »7kffit&7- h 'J -)At«, » 
ETT-rg^S^L/Co »$*->'J*W7^^D-?h^77^- (B*8?^*- 
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)V) {-TlTOU ffeTt^r X©( + )-5-[[ (2R, 4S)-4-t Kn + ->-l-(4-^ 
h*-/7x*fyH t°o'J ^>-2-C;H ^f-^]-5.11- /tKD^>'/[b,e] 
[1,4] HrZ-V-Ws 680mg (97. IX ) £f#fco 

[ a] d 15 +33.6° (c=1.00, BtOH) 

IR i/ film max cm"*: 3430 (OH) 

'H-NMR 5:1.40-1.56 (1H. br. OH), 1. 74-2. 00 ( 2H, m, pyrrol id iny 1-3- 
H), 2.33 (IH, dd, J=10.0, 5.2 Hz, pyrrol idinyl-5-H), 2. 57-2.84 (3H, m. 
NCHHCHjAr), 2.99-3.17 (2H, m, NCHHCHjAr, pyrrol idinyl-2-H), 3.34 (1H. 
dd, J=13.0. 9. 2 Hz. NCHHCH), 3.45 (1H. dd. J=10.0, 5.6 Hz, pyrrol idin 
yl-5-H), 3.81 (3H, s, OCH,), 4.11 (1H, dd. J=13.0. 3.0 Hz, NCHHCH). 
4.30-4.44 (1H. m, pyrrolidinyl-4-H), 5.21 (1H. d, J-11.8 Hz, OCHH), 
5.32 (1H d. J=11.8 Hz. OCHH). 6.73-6.86 (3H. m. Ar-H). 6.85 (2H. d. J= 
8.5 Hz, Ar-H), 6.92-7.12 (3H, m. Ar-H). 7. 12 <2H. d. J=8. 5 Hz. Ar-H). 
7.22-7.35 (2H, m. Ar-H) 
TtmftVr (CitHstNtO.) 
m&m. (%) : C 75.32; H, 7.02; N, 6.51 
$£mm (%) : C 76.99; H, 7.10; N, 6.27 
(+)-5-[[ (2R. 4S)-4-h Ko*">-l-(4-/ h*->7x*f;P) fcTo >J 5*>-2- 
>OH ^*-/H-5, 11- 5>t Koi^>V'[b,e][l,4]**lr-tft*> 630mg (1.46mm 
ol) (OWuut 5ml) &&l£t&fa£ffc7fc3ti-^<M/&a*( 0.5ml )*tMxM. 
*)&i£tz&. S*g?£@Ufco J£$£T-tr h >-J--TJUfrt>Umik'rZ>Z.tlZ£ 
»K Bl6 1 8 2 - 1 8 iVZ^mZ.?*) XA B B a ©(+)-5-[[ (2R, 4S)-4-fc Ko 
^is-i-U-jt |, + .>7x^fil/) b , DiJ^>2- -OH y^;H-5.11- -/t Ko 
^>y[b.e][1.4]^if-lff>'^e?tg 690mg (100K) £*#fco 
[ a] o "-2.5° (c=1.00, EtOH) 
IRi/nujol max cm" 1 : 3255 (OH), 2800-2300 (NH* ) 
FAB/MS (positive ion mode) m/z: 431 (M+H) + 

1 H-NMR 5:2. 00-2.20 (1H, m. pyrrolidinyl-3-H), 2.26(1H, dd. J=13. 1. 
6.0 Hz, pyrrol idinyl-3-H). 2. 93-3.33 (4H. m. NCHHCH 2 Ar. pyrrol idinyl- 
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5-H). 3.48-3. 66(2H. m. OH, pyrrol idinyl-2-H). 3.78 (3H. s. 0CH 3 ), 3.84 
-4.02 (2H. m. NCHHCH,Ar, pyrrol idinyl-5-H). 4.28 (1H. dd. J=14. 1. 7.3 
Hz, NCHHCH). 4.50-4. 62 (1H, m. pyrrol idinyl-4-H), 4.58 (1H. dd. J=14. 1. 
6.1 Hz, NCHHCH), 5.15 (1H, d. J=12.4 Hz. OCHH), 5.36 (1H. d. J=12.4 Hz. 
OCHH). 6.78-6.95 (5H. m. Ar-H), 6.95-7.17 (5H. n. Ar-H), 7.20-7.38 (2H. 
o. Ar-H). 11.95-12.20 (IK. br. NH + ) 
tc*#» (C«tH,oN,0,-HC1) 
9tttt C%) : C 69.44; H. 6.69; N, 6.00 

mmm (%) : c. 69.94; h, 6.97; n. 5.92 



mmm 2 (Dit&m somg 

?Ltl 2 0 Omg 

fea-b/Ua-X 4 Omg 

Xf7V>lv/*->9^ 5mg 

tumm 2 ) 

$mm2<Mt&® 5 Omg 

9Uft 9 Omg 

Kt03->1» 6 Omg 

?jl>? 3 Omg 

XfT'J >8r?r*>"5A l Omg 



(fettMVn In vitro i] fris^ **)\&Mt% QfiL<t) 
C r j : CDit147 y h (W ; 3 5 0 - 4 0 0 g) ©Jra^tfrJW^MiiS U 
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(7 8. 9 mMCDNa C K 4 3. 8 mM<DKC 1 , 2. 0 mM£>C aCU , 
1. 2 mMCDMgSO«, 1. 2 diMOK, HjPO* , 2 5 mM©N a HCOsx 
1 0 mM£D^^3-x) Hg^-r^Cl<i:i-«fcO^$#/Co feS^k^O^ 'J 

D.y/"#^ 0 4 0 4 3 5 9 A 1 ^KlSiSiStt/^fc^A^ffi Wc* fiJWy^L. 

* + l -consul*, wis© 5 o %m^-r^<t^mmm 



[A] 

(M^0>J2) In vitro ii JVi/VJ*** *)\/S£tKftm (Mm) 
Hartle y ^Httfe ^;Hr h (f« : 4 0 0 - 4 5 0 g) ©@fl§£lUWgtJ 

.to 5 cmcDSp^^MmL/co z.<D®mm*£mit#x (.mm 9 5%, -art 

<fc&> S^K^&^rtn-^A^Sttt,^ 'J^A-^ Isfxm (4 3. 9 
mM©N aCK 7 8. 8 mMCDKC U 1 . 2 raMOMg S0 4 s 1 . 2 mM 
©K, H, PO, > 2 5 mMONaHCO, , 1 0 mM©?"VU=i-x) 




S 
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*j£'TVLmi&fom8L ( i c,ofii) £ ura 1 tc^u/wo * 1 ■kbwfcfr-cfc* 
taws**:* 





rt/Ui/^A^*^Ufetn:ftUB ( I C»o. nM) 






mmm 2 


2 5 0 8 5 


A 


3 6 0 1 8 0 



CK^J3] In vitro Wfk (7^filX>l/X (WRS) *tOI/T?©«# 

Williams ^©^[Gastroenterology. 94, 611(1988)] JCig DTfr o fco fiPt>. 
C r j : CDtltfe^-y h (6 - 7 3fc) f-iUCJ; OSKCKAU 

i/x^gfUfctt!STiitisittfi, -eop^tcsffs^nfiMS^ffliJ^L/co ^ 

if*DJC*f-r^5 0%JWfl& (I D»o<i£) Hitchf ield-Wilco 
xon&IC«fc*?||:fclJU *©*£f&&g 2 - 1 C^Ufco X. &&Sfcfb£-ifel 1 Omg 
/kg *gPft#Lfci*©Wtt****fco <e®*SH£^2 - ZlZmlufZo 

mmm 4 ] 7 y K-co&EEmB 

Tail c u f f afclCigUTfTofco Bn*». C r j : CDtttt^ v h (8 - 
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-■h tWJV >&Wk^A*it^Si Itffll^o GfcEEttfflti. &Mt&Mk 
5-&<7>tt&\zm-rZ&BE. (mmHg) <Z>®ffim&£ 0 . ^iSBU^JflLtt^^ 2 0 
mmH g<D&&££.l,ZmS.&ED,om£ hX&ft U 2 i^Vtz 0 

12-1 











(I D50, mg/kg, p. o. ) 


(ED jo, mg/kg. p.o. ) 


mmm 2 


3. 1 


> I 0 0 0 


HlfcM 4 


1. 8 


> 1 0 0 0 


fls<£fc A 


3 4. 8 


> 1 0 0 




6. 8 


4. 0 


3*2-2 




mm <%) 




Yk^teA 


2 0. 0 




-fb^#i2 


5 9. 7 






6 5. 6 






4 8. 0 




tt&m 1 2 


6 0.0 




ffc-^j 1 4 


5 5. 4 




ft£^2 1 


4 5. 8 





Crj :CDtttt7.v> (7-8il&) 0. 5 %/ ^;Hr;UD-X{C®ffi 
$-ttfcWfc<k^«3 0 0 mg/kg£IHnt9:#U U 2 jRCf 6 B#H&©lffi?L© 
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£ « <fc * £ t * r. £ Lfco 

3E3 







5 -y h^LOfii 


[1 (mm) 








1 B#F a m 


2Bfr B m 




mm 2 


0. 9 7 


0. 9 0 


0. 7 7 


0. 9 7 




0. 8 0 


0. 7 0 


0. 5 7 


0. 7 0 


<t&® A 


0. 8 5 


2. 1 8 


2. 2 7 


2. 6 2 



Cr j : CDittt^y h (7-8iSK) ir. 0. 5 %^ ^/Hr^a-XKKiS 
S-Sfc&SMfc^l 0 Omg/k g£HPt5t£U K 2 5 NMa&©f£ta 

^4 







-A^CDttSM OC) 








2 e^ram 5 


mmm 2 


0 


-0. 1 


-0. 2 


njfiflj 4 


-0. 3 


-0. 2 


+0. 1 


Itirtto A 


-0. 5 


-0. 6 


-0. 5 



2 4B#Rg&&L*:ddY&iii±-7 r >* (4&S&) Jr. 0. 5^f-;Wr*n-. 
xir«»S*fc«»<b^«r*ltttel*3«-^L. 7 HBirfrfcoTJEtM*«K.brt:« 
5 0%ifc?Effl4 (LDsoffi) fclfcfflU 5 Ir^Ufcp C<DC<fc^£ 

*«Wfc**tt> A irJt-<T «fc 0 Wttfrfc^ttr* * r..i *<*i]9J Lfco 
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S5 





5 0 %mtmm 




(LD90, mg/kg, i.p. ) 


mm 2 


17 5 


mmm 4 


> 2 0 0 


$mm 1 2 


> 2 8 0 


{fc£4fc A 


1 6 2. 5 




1 muimmHmmm 



Cr j : CDtf§1£5«y h (6SIf&) 0. 5 %* +Jlrt;JVn-XizmmZit 
tznn&MkUl 2<D<t&fol OOrag/kg^ 1 H 101 i3fU]£&$lQ&^ 
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I. — «i£ (I ) "Casn* 5 . 1 1 '-5>fc Yu'J^yV Cb, e) CI, 4) 




[ I ] 

T-O (CH,). O-S (nttK 2Xli3) «U R» tiTKJtm^XIlt 
Ko*->g£^U R* StfR 5 <i|^— Zli^oTTK^^FXrtt Kn+i/ 
U ^ b < miztz ~> x = O ^mrto 3 

2. -ASsS CI]^ R' >R 4 SCfR 5 *<7K^m^-C*5m*«ll2ttO^* 

3. -test m «k r 1 rzjpr 3 ^m—xitmu^xTkmm^ />oy>wp 
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6. (R) — (+) — 5, 1 l-iitKn-5- [1- (4-> h*->7**f 
;U) - 2 -t°oD ^>»/ (b, e] (1, 4) **1Hft 0 >. 

7. (R) - (+) - 5. 1 1 -5*fc Ko- 5 - C 1 - (4 -7;l/tn7x*f 

-2-fcTu'y s>— /k**\*W Cb, e] Ci. 4 3 ^-*if-tf-tr>, 

8. — C I) -C^nS 5 . ll-^hKD-W/(b, e] CI, 4) 




R" 



[I] 

T-0 (CH,) t 0-1 (ntiK 2X1*3) R' ll**iBC^Xttt 
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11. -W (I) <K R 1 A***©** R 2 ^^y^XttW/t/n+y 

13. (R) - (+) - 5. 1 l-^kKo-5- CI - (4-^ h*->7x*f 
yl/) -2-b'D'Ji;-;M^) Cb, eD CI. 4) **1Mffc?>. 

H (R) _( + )_ 5 , l l-^tKD-5- CI — (4-7/l4D7i*f 
_ 2 - fp ij i;— ;M f^U] \P^<y / Cb, e ) CI, 4 ) **rW tT 

15. -HKSS C I] -C^Stl* 5 . ll-.5>tKD^/(b, e) CI. 4] 




[ I ] 
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T-O (CH t ). O-S (n«L 2Xli3) £SU R s tokffcH^Xtt fc 
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